Increased dendritic excitability in hippocampal ca1 in vivo in the kainic acid model of temporal lobe epilepsy: a study using current source density analysis.
We used kainic acid in rats as an animal model of temporal lobe epilepsy, and studied the synaptic transmission in hippocampal subfield CA1 of urethane-anesthetized rats in vivo. Dendritic currents were revealed by field potential mapping, using a single micropipette or a 16-channel silicon probe, followed by current source density analysis. We found that the population excitatory postsynaptic potentials in the basal dendrites and distal apical dendrites of CA1 were increased in kainate-treated as compared with control rats following paired-pulse, but not single-pulse, stimulation of CA3b or medial perforant path. In contrast, the trisynaptic midapical dendritic response in CA1 following medial perforant path stimulation was decreased in kainate-treated as compared with control rats. Increased coupling between excitatory postsynaptic potential and the population spike in CA1 was found after kainate seizures. Short-latency, presumably monosynaptic CA1 population spikes following medial perforant path stimulation was found in kainate-treated but not control rats. An enhancement of dendritic excitability was evidenced by population spikes that invaded into or originated from the distal apical dendrites of CA1 in kainate-treated but not control rats. Reverberation of hippocampo-entorhinal activity was evidenced by recurrent excitation of CA1 following CA3b stimulation in kainate-treated but not control rats. Blockade of inhibition by intraventricularly administered bicuculline induced excitatory potentials in CA1 that were stronger and more prolonged in kainate-treated than control rats. The bicuculline-induced excitation was mainly blocked by non-N-methyl-D-aspartate receptor antagonists. We conclude that kainate seizures induced disinhibition in CA1 that unveiled excitation at the basal and distal apical dendrites, resulting in enhancement of the direct entorhinal cortex to CA1 input and reverberations via the hippocampo-entorhinal loop. These changes in the output of the hippocampus from CA1 are likely detrimental to the behavioral functions of the hippocampus and they may contribute to increased seizure susceptibility after kainate seizures.